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(54) Absorbent article 

(57) There is disclosed an absorbent article includ- 
ing an absorbent layer and a liquid-permeable surface 
sheet placed on a liquid-receiving side of the absorbent 
layer for introducing excreted liquid from the human 
body to the absorbent layer. The surface sheet is of a 
corrugated configuration to have valleys and peaks ex- 
t nding in a longitudinal direction of the article and al- 
ternately arranged in a transverse direction perpendic- 
ular to the longitudinal direction. Each peak is formed 
with sparse parts and dense parts alternately arranged 
in the longitudinal direction. The surface sheet has a 
lower fiber density in the sparse parts than in the dense 
parts. 
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D scription 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 5 

[0001] The present invention relates to an absorbent 
article, such as a sanitary napkin, a panty liner and a 
pad for incontinence, and in particular, it relates to an 
absorbent article in that absorbent property and diffu- 10 
sion property between a surface sheet and an absorbent 
core are improved to have excellent dry feeling. 

2. Description of the Related Art: 

15 

[0002] There have been some absorbent articles in- 
cluding a sanitary napkin and a panty liner in which a 
skin contacting surface of a surface sheet is of a corru- 
gated configuration to have peaks and valleys alternate- 
ly arranged so that the surface sheet to contact the skin 20 
directly is improved in dry feeling and soft feeling. 
[0003] However, when the direction along which the 
peaks and valleys extend (i.e., an orientation direction) 
is identical with the longitudinal direction of the absorb- 
ent article, the corrugated configuration is liable to be 25 
resistance against the absorbent article being incurvat- 
ed in the longitudinal direction. Accordingly, in order to 
incurvate and deform the absorbent article by pressure 
from the body upon use, a plurality of creases are nec- 
essarily formed on the surface of the peaks to extend in 30 
the transverse direction perpendicular to the longitudi- .. 
nal direction. Because the surface sheet is folded at the 
creases, the surface sheet can be incurvated along the 
body shape of the user. 

[0004] In the parts of the surface sheet where the 35 
creases are formed, the surface sheet is in contact with 
the absorbent core located therebelow, but in the parts 
where the creases are not formed, an excessive force 
may be applied to separate the absorbent core and the 
surface sheet. As a result, in the part where the absorb- *o 
ent core and the surface sheet are separated, the 
amount of liquid remaining in the surface sheet is in- 
creased, so that the surface sheet loses dry feeling and 
provides the user with uncomfortable wet feeling. 
[0005] In particular, because the pressure from the *s 
body does not act uniformly on the whole surface of the 
surface sheet, the surface sheet is often incurvated with 
irregular curvature radii. That is, in parts where the pres- 
sure from the body is concentrated, the curvature radius 
becomes small to form a large number of creases, so 
whereas in parts where the pressure from the body acts 
relatively lightly, the curvature radius becomes large to 
decrease the number of the creases. 
[0006] Furthermor , because th peaks and valleys 
are liable to be irregularly creas d, there ar cases 55 
where th peak plugs the valley, and the flow of an ex- 
creted liquid is dammed at a part where the surface 
sheet is bent at an acute angle. 



[0007] As described in the foregoing, when creas s 
are irregularly formed on the surface sheet, the part 
where the surface sheet and the absorbent core are 
separated and the part where the surface sheet is bent 
are formed irregularly, and therefore an excreted liquid 
is insufficiently diffused to cause a problem that the sur- 
face sheet has a part exhibiting dry feeling and a part 
exhibiting no dry feeling. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to provide an ab- 
sorbent article in which a surface sheet can be easily 
incurvated as a whole so that absorbent property and 
diffusion property between the surface sheet and an ab- 
sorbent core are improved to have excellent dry feeling. 
[0009] According to the invention, there is provided 
an absorbent article comprising an absorbent layer and 
a liquid-permeable surface sheet placed on a liquid-re- 
ceiving side of the absorbent layer for introducing ex- 
creted liquid from the human body to the absorbent lay- 
er, the surface sheet being of a corrugated configuration 
to have valleys and peaks extending in a longitudinal 
direction of the article and alternately arranged in a 
transverse direction perpendicular to the longitudinal di- 
rection, wherein 

[0010] each peak is formed with sparse parts and 
dense parts alternately arranged in the longitudinal di- 
rection, and the surface sheet has a lower fiber density 
in the sparse parts than in the dense parts. 
[0011] For example, the dense parts may be formed 
by compressing the peaks intermittently in the longitu- 
dinal direction, so that parts that do not receive the com- 
pression between the dense parts are the sparse parts. 
[0012] It is preferred that the peak is made uneven at 
the top thereof so that the sparse parts form recessed 
parts and the dense parts form raised parts. 
[0013] In the invention, the peaks of the corrugated 
surface sheet can be easily bent due to the presence of 
the sparse parts having a low fiber density. In addition, 
because the sparse parts are formed along the peaks 
of the corrugated surface sheet, the surface sheet can 
be incurvated as a whole by bending each peak at the 
sparse parts. Therefore, the peaks are not forcibly bent 
at the dense parts, so that the surface sheet and the 
absorbent core are prevented from locally separating by 
an excessive force. As a result, the liquid permeability 
of the surface sheet and the absorbent core can be pre- 
vented from lowering, and an excreted liquid received 
by the surface sheet can be effectively led to the absorb- 
ent core. 

[001 4] If the sparse parts are recessed toward the ab- 
sorbent core (i.e., lowered than the dense part), the 
peaks can be bent at th sparse parts mor asily. 
[0015] Intheabov ,itispr f erred that the sparse part 
has a dimension (w1 ) in the longitudinal direction of from 
1 to 5 mm. 

[0016] It is preferred that the sparse part has a depth 
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dim nsion (d2) from the surface of the dense part to- 
ward the absorbent core of from 0.5 to 3 mm. 
[0017] It is preferred that the sparse parts are ar- 
ranged with a pitch (p) in the longitudinal direction of 
from 3 to 15 mm. 

[0018] Owing to the dimensions, a wearer hardly re- 
ceives uncomfortable feeling due to the unevenness, 
and the separation of the surface sheet and the absorb- 
ent core can be effectively prevented. 
[001 9] The sparse parts may be staggered in the lon- 
gitudinal direction, between two adjacent peaks. That 
is, the sparse parts may be arranged in such a manner 
that one sparse part formed on one peak is positioned 
between two sparse parts formed on another peak ad- 
jacent thereto in the transverse direction. 
[0020] The sparse parts may be arranged to surround 
a orescribed region of the surface sheet. 
[0021] The sparse parts may be formed as concen- 
trated in a prescribed region of the surface sheet. 
[0022] In the above, it is also preferred that, in each 
valley there is provided at least one connecting part to 
connect between two adjacent peaks. 
[0023] Owing to the structure, soft feeling of the sur- 
face sheet can be maintained, and the shape thereof 
can be prevented from losing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 

Fig. 1 is a plan view showing an absorbent article 
according to one embodiment of the invention; 
Fig. 2 is a partial cross sectional view of Fig. 1 on 
line ll-ll; 

Fig. 3 is a perspective view showing the fragmen- 
tary detail of a surface sheet of the absorbent article 
shown in Fig. 1 ; 

Figs. 4A, 4B, 4C and 4D are perspective views 
showing embodiments of arrangements of sparse 
parts on a surface sheet, in which Fig. 4A shows 
the first pattern, Fig. 4B shows the second pattern, 
Fig. 4C shows the third pattern, and Fig. 4D shows 
the fourth pattern; 

Fig. 5 is a perspective view showing an upper plate 
for producing the surface sheet; 
Fig. 6 is a perspective view showing a lower plate 
for producing the surface sheet; 
Fig. 7 is an enlarged perspective view showing the 
fragmentary detail of ribs on the lower plate; and 
Figs. 8A, 8B and 8C are cross sectional views 
showing the state where the upper plate and the 
lower plate are interfitted to each other, in which Fig. 
8A is a cross sectional view in the transverse direc- 
tion of a d nse part forming part of the lower plate 
andtheupp rplat , Fig. 8B is a cross sectional vi w 
in the transv rse direction of a sparse part forming 
part of the lower plate and the upper plate, and Fig. 
8C is a cross sectional view in the longitudinal di- 



rection of the rib of the lower plate (on lin c-c in 
Fig. 7) and the upper plate. 

DESCRIPTION OF THE PREFERRED 
5 EMBODIMENTS 

[0025] The invention will be described in detail with 
reference to the drawings. 

[0026] Fig. 1 is a plan view showing an absorbent ar- 

10 tide according to one embodiment of the invention. Fig. 
2 is a cross sectional view of Fig. 1 on line 1 1- II (partially 
omitted), and Fig. 3 is a perspective view showing the 
fragmentary detail of a surface sheet of the absorbent 
article shown in Fig. 1 . 

'5 [0027] As shown in Fig. 1 , a skin contacting part 10 
for receiving a liquid excreted from the body is formed 
at the center of a sanitary napkin (absorbent article) 1 . 
As shown in Fig. 2, the sanitary napkin 1 is constructed 
to include a surface sheet 2, an absorbent core 3 and a 

20 back sheet 4. On both sides of the skin contacting part 
10, side flaps 5 and 5 are provided. 
[0028] The surface sheet 2 may be made of any suit- 
able sheet material. Examples of the sheet material in- 
clude: nonwoven fabric such as air-through nonwoven 

25 fabric, point-bonded nonwoven fabric and spun-bonded 
nonwoven fabric produced by accumulating synthetic 
fibers, such as of PE (polyethylene), PET (polyethylene 
terephthalate), etc., or composite fibers, such as of PE/ 
PET, PE/PP (polypropylene), etc., and making the ac- 

30 cumulated fibers into a sheet form by thermal welding; 
a porous film formed with a number of pores and lami- 
nated with a fibrous sheet on the skin contacting side 
thereof; and a porous fibrous sheet formed with a 
number of pores. These sheet materials may be used 

35 alone as a single-layer sheet or may be used in combi- 
nation as a multi-layer sheet formed by laminating two 
or more sheets. The constituent fibers for the surface 
sheet 2 preferably have a fineness in a range of from 
1 .1 to 6.6 dtex. If it is less than 1 .1 dtex, the amount of 

40 liquid remaining due to the capillary action is increased 
to give wet feeling to the wearer. If it exceeds 6.6 dtex, 
hard and rough feeling is given. The basis weight (This 
may be referred to as "Metsuke") of the surface sheet 2 
is preferably in a range of from 20 to 120 g/m 2 . If it is 
less than 20 g/m 2 , the surface sheet cannot provide suf- 
ficient elasticity to the corrugated configuration thereof 
and is liable to lose shape. If it exceeds 120 g/m 2 , it be- 
comes too rigid. 

[0029] In the case where the surf ace sheet 2 is a mutt i- 
50 layer sheet formed by adhering the entire surfaces of 
the plurality of sheets of nonwoven fabric, the adhesion 
strength between the upper layer (upper sheet) and the 
lower layer (lower sheet) in CD (Cross Direction) is pref- 
erably 0.49 N/inch (50 g/inch) or mor , so as to secure 
55 th durability upon us . When the adh sion strength is 
less than 0.49 N/inch (50 g/inch), there tend to b cases 
causing a problem in that the upper lay r is peeled to 
float or is broken. 
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[0030] When the entire surfaces of the upper layer 
and the lower layer are adhered, the strength between 
the sheets is increased to improve the durability, as de- 
scribed above. However, on the other hand, the finish 
of the surface sheet thus laminated tends to be stiff. In 
such a case : it is preferred that the upper and lower lay- 
ers of a corrugated configuration are adhered and fixed 
to each other not in the peaks but only at the bottom 
parts of the valleys, whereby the peaks to come into con- 
tact with the skin directly can be finished more softly. 
[0031] In the sanitary napkin 1 shown in Fig. 1 to Fig. 
3, the surface sheet 2 is made of a multi-layer sheet 
formed by laminating the plurality of sheets of nonwoven 
fabric. The surface sheet 2 is formed to have a corru- 
gated configuration (i.e., wavy shape), in which valleys 
2b having a concave cross section and peaks 2a having 
a convex cross section extend in the longitudinal (Y) di- 
rection and are alternately arranged in the transverse 
(X) direction. The bottom parts of the valleys 2b and the 
surface of the absorbent core 3 are adhered and fixed 
to each other at the positions indicated with symbols (x) 
in Fig. 2. 

[0032] The adhesion between the bottom parts of the 
valleys 2b and the surface of the absorbent core 3 can 
be conducted, for example, with a hot melt adhesive. 
For application of the hot melt adhesive, use can be 
made of a silicone roll having the same shape as the 
peaks 2a and the valleys 2b. The roll is applied with the 
hot melt adhesive in a bead form, inside the valleys 
thereof, and is then made in contact with the back sur- 
face of the surface sheet 2 (the surface directed to the 
-Z direction) to mach the wavy shape thereof and is trun- 
dled, whereby the adhesive can be transferred to the 
back surface of the valleys 2b of the surface sheet 2. 
Thus, only the valleys 2b of the surface sheet 2 can be 
adhered to the absorbent core 3, while preventing the 
peaks 2a from adhering to each other. 
[0033] As shown in Fig. 3, the distance H (height in 
the 2 direction) between the top of the peak 2a and the 
bottom part of the valley 2b is preferably from 1 to 10 
mm, and more preferably from 2 to 6 mm. The width W 
between the peaks 2a, 2a or the valleys 2b, 2b arranged 
alternately is preferably from 1 to 1 5 mm, and more pref- 
erably from 2 to 10 mm. 

[0034] On the surface of the peak 2a, sparse parts 2c 
and dense parts 2d are alternately formed to line with a 
constant interval in the longitudinal direction. The 
sparse parts 2c are recessed into a concave shape, i. 
e. r lowered than the dense parts 2d in the -Z direction 
toward the absorbent core 3, and are formed as extend- 
ing in the transverse (X) direction in a strip form. The 
dense parts 2d are formed by heating and/or compres- 
sion by the means described later and have a density 
of fib rs p r unit volume (her inafter referred to as a 
fib r density) high r than that of th sparse parts 2c of 
the surface sheet 2. 

[0035] The pitch p of the sparse parts 2c in the longi- 
tudinal direction is preferably from 3 to 15 mm, and more 



preferably from 3 to 1 0 mm. The depth dim nsion d2 of 
the sparse parts 2c in the -Z direction is preferably in a 
range of from 0.5 to 3 mm from the dense parts 2d (top) 
of the peak 2a toward the absorbent core 3 from the 
5 standpoints of bumpy feeling given to the wearer and 
separation between the surface sheet 2 and the absorb- 
ent core 3 The dimension wl of the sparse parts 2c in 
the longitudinal direction is preferably from 1 to 5 mm. 
[0036] The sparse parts 2c preferably have such a 

10 shape that when viewed from the longitudinal cross sec- 
tion (the same direction as Fig. 2), the shape from the 
dense part 2d to the bottom part of the sparse part 2c is 
not perpendicularly steep-up but forms a curved sur- 
face. Owing to such a shape, the dense parts 2d of the 

is surface sheet 2 in contact with the skin are prevented 
from giving harsh feeling to the wearer. In orderto attain 
the shape, the shape of the edge of the dense part form- 
ing part 22c of the lower plate 22 described later is 
formed to have a taper form (see Fig. 7 and Fig. 8C). 

20 [0037] In the sanitary napkin 1 having the surface 
sheet 2 with such a configuration, when a pressure from 
the body is applied from the upper side (+Z) to the lower 
side (-Z) of the surface sheet 2, the center part of the 
surface sheet 2 is caved with respect to the both ends 

25 thereof : whereby the surface sheet 2 is incurvated to a 
concave form. At this time, the individual sparse parts 
2c are bent and approach each other, so that the surface 
sheet 2 is incurvated as a whole. The peaks 2a of the 
surface sheet 2 are bent only at the sparse parts 2c, but 

30 they are not bent at the dense parts 2d. That is. the 
peaks 2a can be uniformly incurvated by dispersing the 
pressure from the body to the sparse parts 2c, and 
therefore, no crease is formed in the dense parts 2d. 
This can prevent the separation of the surface sheet 2 

35 from the surface of the absorbent core 3. As a result, 
the permeability (transmissibility) of a liquid from the sur- 
face sheet 2, more particularly from the peaks 2a of the 
surface sheet 2 to the absorbent core 3 is not lost, so 
that the amount of the liquid remaining in the surface 

to sheet 2 can be made less. Thus, excellent dry feeling 
can be obtained, and comfortable feeling can always be 
given to the wearer. 

[0038] In the surface sheet 2 shown in Fig. 3, a plu- 
rality of connecting parts 2e are formed inside one valley 

45 2b with a prescribed pitch P, so as to connect between 
the adjacent peaks 2a, 2a at both sides of the valley 2b. 
Due to the presence of the connecting parts 2e, the de- 
formation amount of the surface sheet 2 caused by the 
pressure from the body can be minimized. The elasticity 

so of the connecting parts 2e functions as a restoring force 
to recover the original state of the surface sheet 2 upon 
releasing the pressure from the body. Therefore, since 
the surface sheet 2 has an excellent recovering force, 
th shape ther of is not lost ven when the wearer gets 

55 hard xercis . 

[0039] The sparse parts 2c may be arrang d on the 

surface sheet 2 in the following mann r. 

[0040] Figs. 4A, 4B, 4C and 4D are perspective views 
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showing embodim nts of arrangements of the sparse 
parts on the surface sheet, in which Fig. 4A shows the 
first pattern, Fig. 4B shows the second pattern, Fig. 4C 
shows the third pattern, and Fig. 4D shows the fourth 
pattern. 

[0041] In the first pattern (linear array) shown in Fig. 
4A, the peaks 2a extend in the longitudinal (Y) direction 
of the surface sheet 2, and a plurality of sparse parts 2c 
are arranged in the transverse (X) direction perpendic- 
ular to the peaks 2a. In the first pattern (linear array), 
the sparse parts 2c form a plurality of bent lines L1 ex- 
tending parallel to each other and arranged at regular 
intervals. When the surface sheet 2 is incurvated to 
make the center of curvature radius directed to the side 
of the skin contacting part (+Z side) of the surface sheet 
2, it can be easily bent at the bent lines LI . Thus, the 
resistance caused by the arrangement of the peaks 2a 
can be relaxed. 

[0042] In the second pattern (staggered array) shown 
in Fig. 4B, the sparse parts 2c are arranged alternately 
with respect to the adjacent peaks 2a in the transverse 
direction. That is, the sparse parts 2c are staggered in 
the longitudinal direction, between the adjacent peaks 
2a in the transverse direction. In the second pattern, a 
plurality of bent lines connecting the sparse parts 2c are 
formed in a polygonal line form. The resistance caused 
by the arrangement of the peaks 2a can also be relaxed 
with the bent lines. 

[0043] In the third pattern (round array) shown in Fig. 
4C, the sparse parts 2c are formed on the peaks 2a in- 
side the prescribed region of the surface sheet 2 in a 
circular or elliptical form. Owing to such a structure, the 
dense parts 2d having high liquid permeability are 
formed inside the region. On the other hand, the sparse 
parts 2c in the periphery outside the region have higher 
retaining property of a liquid than the dense parts 2d. It 
is visually confirmed that the interior of the prescribed 
region is a part having a high absorbent effect of an ex- 
creted liquid. Because the sparse parts 2c inside the re- 
gion have low liquid permeability, unnecessary diffusion 
of the excreted liquid can be suppressed. 
[0044] In the fourth pattern (pattern with dense center 
and sparse periphery) shown in Fig. 4D, the sparse 
parts 2c are formed as concentrated in a prescribed re- 
gion (substantially the central part) of the surface sheet 
2. In the surface sheet 2, as a result of concentration of 
the sparse parts 2c of low permeability in the central part 
thereof, the retaining ability of an excreted liquid in the 
central part can be improved. The diffusion property of 
the excreted liquid in the transverse direction of the sur- 
face sheet 2 can be improved by surrounding the pe- 
riphery of the central part with the dense parts 2d having 
a high ftoer density. As a result, the absorption rate to 
the absorbent core 3 can be incr ased. 
[0045] A production process of the surfac sheet will 
be described below. 

[0046] Figs. 5 and 6 sh w a mold for producing the 
surface sheet, in which Fig. 5 shows an upper plate, and 



Fig. 6 shows a lower plate. 

[0047] As shown in Fig. 5, a plurality of convex ribs 
21a having a prescribed length are formed in the longi- 
tudinal direction on a press surface 21 A of the upper 
plate 21 . In the upper plate 21 , gaps 21b having a pre- 
scribed length are formed between the convex ribs 21a 
adjacent to each other in the longitudinal (Y) direction. 
The convex ribs 21 a are also arranged in the transverse 
(X) direction, and the distances between the rows adja- 
cent to each other is set at a constant width. The gaps 

21 b are formed as staggered in the longitudinal direction 
in the rows adjacent to each other. 

[0048] On a press surface 22A of the lower plate 22 
shown in Fig. 6, on the other hand, there are formed ribs 
22a extending in the longitudinal direction and arranged 
in the transverse direction in rows. Fig. 7 is a perspective 
view showing the detail of the ribs on the lower plate. As 
shown in Fig. 7, on the upper surface of the ribs 22a, 
sparse part forming parts 22b having a concave form, 
and dense part forming parts 22c having a convex form 
are alternately formed. That is, the sparse part forming 
parts 22b are formed at regular intervals. The top parts 
of the dense part forming part 22c are compression 
parts 22d. 

[0049] Figs. 8A, 8B and 8C are cross sectional views 
showing the state where the upper plate and the lower 
plate are interfiled to each other, in which Fig. 8A is a 
cross sectional view in the transverse direction of the 
dense part forming part of the lower plate (on line a-a in 
Fig. 7) and the upper plate, Fig. 8B is a cross sectional 
view in the transverse direction of the sparse part form- 
ing part of the lower plate (on line b-b in Fig. 7) and the 
upper plate, and Fig. 8C is a cross sectional view in the 
longitudinal direction of the rib of the lower plate (on line 
c-c in Fig. 7) and the upper plate. 
[0050] When the upper plate 21 and the lower plate 

22 are superposed on each other in such a state that 
the press surfaces 21 A and 22A face each other, the 
convex ribs 21a of the upper plate 21 each is interfitted 
between the ribs 22a of the lower plate 22. When non- 
woven fabric intervenes between the plates as shown 
in Fig. 8A at this time, the surface sheet 2 having the 
corrugated configuration can be formed by the ribs 22a 
and the convex ribs 21a. 

[0051] The sparse parts 2c and the dense parts 2d 
are simultaneously formed alternately on the top parts 
of the peaks 2a along the longitudinal direction as shown 
in Figs. 2 and 3. That is, as shown in Figs. 8A and 8C, 
because the distance d1 between the compression part 
22d of the dense part forming part 22c of the lower plate 
22 and the bottom between the convex ribs 21a of the 
upper plate 21 is set at a value smaller than the thick- 
ness of the nonwoven fabric (surface sheet), the top 
parts of the nonwoven fabric (surface sh et) are com- 
press d by the compression parts 22d of the dense part 
forming part 22c. As a r suit, the dense parts 2d having 
a high fib r density can be formed at the top parts of the 
surface sheet 2. As shown in Figs. 8B and 8C, on the 
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other hand, the distance 62 (depth dimension of the 
sparse part) between the bottom between the convex 
ribs 21 a of the upper plate 21 and the sparse part form- 
ing part 22b of the lower plate 22 is set at a value larger 
than the distance dl on the side of the dense part forming 
part 21c. Therefore, the sparse parts 2c having a low 
fiber density suffering relatively light compression are 
formed at the top parts of the surface sheet 2. 
[0052] In addition, the connecting parts 2e in the val- 
leys 2b of the surface sheet 2 shown in Fig. 2 can be 
formed by the gaps 21 b provided in the upper plate 21 , 
whereby two peaks 2a, 2a at the sides of each valley 2b 
can be connected to each other. 
[0053] In the lower plate 22 shown in Fig. 7, since the 
sparse part forming parts 22b are formed with a constant 
pitch p in the longitudinal direction, the surface sheet 
having the first pattern (linear array) shown in Fig. 4A 
can be formed. When the sparse part forming parts 22b 
or- ihe ribs 22a are formed alternately (staggered pat- 
ten) the surface sheet having the second pattern 
shown in Fig. 4B can be formed. When the sparse part 
forming parts 22b are formed in the ribs 22a on the press 
surf ace 22A of the lower plate 22 in a circular or elliptical 
form, the surface sheet having the third pattern shown 
in Fig. 4C can be formed. Furthermore, when the sparse 
part forming parts 22b are concentrated in the central 
part of the press surface 22A of the lower plate 22, the 
surface sheet having the fourth pattern shown in Fig. 4D 
can be formed. 

[0054] In order to mass-produce the surface sheet, 
rollers are employed. That is, the upper plate 21 and the 
lower plate 22 are formed into an upper roller and a low- 
er roller, respectively, each having a roll form, and when 
a strip of nonwoven fabric is passed between the upper 
roller and the lower roller, the surface sheet 2 shown in 
Fig. 2, Fig. 3 and Figs. 4A to 4D can be continuously 
formed. 

[0055] At this time, when the nonwoven fabric is 
pressed under, the condition where the rollers are heat- 
ed to a temperature of from 60 to 160°C, the surface 
sheet 2 having higher stiffness, i.e., difficult to lose the 
shape thereof, can be formed. It is also possible that the 
nonwoven fabric before passing between the rollers is 
subjected to a pre-heating treatment, and examples of 
the pre-heating treatment include passing through pre- 
heating rollers or blowing hot air. 

[0056] While the absorbent article of the invention has 
been described with reference to a sanitary napkin, it 
may also be embodied in a panty liner, a pad for incon- 
tinence and the like. 

[0057] As has been described in detail, according to 
the invention, the surface sheet can be incurvated and 
deformed at the sparse parts formed on the peaks, so 
that th surface she t is not forcedly bent at the dense 
parts other than the spars parts. Therefor , no exces- 
sive force is applied between the surface sheet and the 
absorbent core, and the separation thereof can be pre- 
vented. As a result, deterioration of the liquid permea- 



bility and the diffusion property between th surface 
sheet and the absorbent core is prevented to maintain 
dry feeling of the surface sheet. 
[0058] Here, "comprises/comprising" when used in 
s this specification is taken to specify the presence of stat- 
ed features, integers, steps or components but does not 
preclude the presence or addition of one or more other 
features, integers, steps, components or groups there- 
of. 

10 [0059] Although various exemplary embodiments 
have been shown and described, the invention is not 
limited to the embodiments shown. Therefore, the scope 
of the invention is intended to be limited solely by the 
scope of the claims that follow. 
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Claims 

1 . An absorbent article comprising an absorbent layer 
20 and a liquid-permeable surface sheet placed on a 

liquid-receiving side of the absorbent layer for intro- 
ducing excreted liquid from the human body to the 
absorbent layer, the surface sheet being of a corru- 
gated configuration to have valleys and peaks ex- 
25 tending in a longitudinal direction of the article and 
alternately arranged in a transverse direction per- 
pendicular to the longitudinal direction, wherein 

each peak is formed with sparse parts and 
dense parts alternately arranged in the longitudinal 
30 direction, and the surface sheet has a lower fiber 
density in the sparse parts than in the dense parts. 

2. The absorbent article as set forth in claim 1 , wherein 
the dense parts are formed by compressing the 

35 peaks intermittently in the longitudinal direction, so 
that parts that do not receive the compression be- 
tween the dense parts are the sparse parts. 

3. The absorbent article as set forth in claim 2, wherein 
40 the peak is made uneven at the top thereof so that 

the sparse parts form recessed parts and the dense 
parts form raised parts. 

4. The absorbent article as set forth in claim 3 , wherein 
45 the sparse part has a dimension (w1) in the longi- 
tudinal direction of from 1 to 5 mm. 

5. The absorbent article as set forth in claim 4, wherein 
the sparse part has a depth dimension (d2) from the 

so surface of the dense part toward the absorbent core 
of from 0.5 to 3 mm. 

6. The absorbent article as set forth in claim 5 , wherein 
the sparse parts are arranged with a pitch (p) in the 

55 longitudinal direction of from 3 to 15 mm. 

7. The absorbent article as set forth in claim 6, wherein 
the sparse parts are stagger d in the longitudinal 



30 



6 
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dir ction, between two adjacent peaks. 

8. The absorbent article as set forth in claim 1 , wherein 
the sparse parts are arranged to surround a pre- 
scribed region of the surface sheet. 5 

9. The absorbent article as set forth in claim 1 , wherein 
the sparse parts are formed as concentrated in a 
prescribed region of the surface sheet. 

10 

10. The absorbent article as set forth in claim 1 , wherein 
in each valley, there is provided at least one con- 
necting part to connect between two adjacent 
peaks. 
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